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(54) Abstract URL resolution via relocation service 

(57) A web page server that provides URL abstrac- 
tion and dynamic URL resolution. The web page server 
receives HTTP requests from client systems. For 
requests that include abstract URLs, the web page 
server resolves the abstract URL to a resolved URL 
This resolution of abstract URLs to resolved URLs is 
based on the identity of the client system sending the 
HTTP request. After resolving an abstract URL to a 
resolved URL, the web page server sends an HTTP 
redirection response to the requesting client system. 
The redirection response causes the requesting system 
to repeat the HTTP request using the resolved URL in 
place of the abstract URL. In this way, abstract URLs 
can be resolved to resolved URLs based on the identity 
of requesting client systems. 
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Description 

FIELD OF THE INVENTION 

An embodiment of the present invention relates 5 
generally to a method for identifying objects in computer 
networks. More specifically, an embodiment of the 
present invention relates to a system for providing 
abstract uniform resource locators that resolve to spe- 
cific resources based on the identity of the requesting 10 
client. 

BACKGROUND OF THE INVENTION 

Universal Resource Locators (URLs) are a mecha- is 
nism for identifying resources within computer net- 
works. Structurally, a URL is a string composed of a set 
of fields. The first field is the name of the network proto- 
col that is used to obtain the resource identified by the 
URL (e.g., http://)..The next field is the hostname of the 20 
computer system on which the resource identified by 
the URL is located. The hostname is followed, option- 
ally, by a directory name and a filename. An example of 
a URL is: http://www.wine.org/varietals/zinfandel.html. 

In general, URLs have proven to be an effective 2s 
part of many computer networks. This is especially true 
within the World Wide Web, where the use of URLs is 
pervasive. Unfortunately, there are useful networking 
concepts that are not easily expressed using the basic 
URL mechanism. In these cases, the result is unneces- 30 
sary complication of network design and implementa- 
tion. For example, in a large corporation, it would be 
advantageous to assign a single URL to a given service. 
Thus, a single URL might be assigned to the corpora- 
tion's internal travel agency. All of the employees within 35 
the corporation can then be instructed to access the 
given service using the single URL. Of course, in a large 
corporation, there may be a number of different internal 
travel agencies, one for each of the corporation's many 
divisions. What is needed is an abstract URL that 40 
resolves, dynamically, to the URL of the appropriate 
travel agency (i.e., when accessed within a particular 
division, the abstract URL would resolve to the URL of 
that division's travel agency). Unfortunately, the tradi- 
tional URL mechanism provides no method for URL 45 
abstraction. As a result, the exemplary corporation must 
assign individual. URLs to each of the corporation's 
travel agencies. The corporation's employees must be 
separately instructed to access the correct URL Based 
on the foregoing example, it may be appreciated that so 
there is a need for a method of URL abstraction and 
dynamic URL resolution. 



SUMMARY OF THE INVENTION 

An embodiment of the present invention includes a 
web page server that provides URL abstraction and 
dynamic URL resolution. Client processes send 
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requests to the web page server using the hypertext 
transfer protocol (HTTP). Each HTTP request includes 
a URL In the described embodiment, each URL is 
either absolute or abstract. An absolute URL included in 
an HTTP request identifies the web page, or other 
object, that is the subject of the request. When an HTTP 
request including an absolute URL is received, the web 
page server processes the desired request. The web 
page server then sends an HTTP response to the 
requesting client program. Thus, absolute URLs are 
processed using standard methods available within 
prior art web page servers. 

When an HTTP request including an abstract URL 
is received, the web page server foregoes the process- 
ing performed for requests including absolute URLs. 
Instead, the web page server maps the abstract URL to 
a resolved URL. Preferably, the web page server per- 
forms this mapping by selecting the resolved URL from 
a resolved URL table. The web page server selects a 
URL from the table based on information that fully or 
partially identifies the client system from which the 
HTTP request was received. The exact identifying infor- 
mation used may vary between implementations. Typi- 
cal examples include the IP address of the requesting 
client and the subnet address of the requesting client. 

Using the resolved URL selected from the table, the 
web server constructs an HTTP redirection response. 
The HTTP redirection response includes the resolved 
URL and enables the requesting client to access to the 
desired page or object at the resolved URL In this way, 
an embodiment of the present invention provides a 
method that allows abstract URLs to be resolved to 
absolute URLs based on the identify of requesting client 
systems. 

In accordance with the purpose of the invention, as 
embodied and broadly described herein, an embodi- 
ment of the present invention includes a method for 
resolving an abstract resource address, the method 
comprising the steps, performed by a computer system, 
of: receiving an HTTP request from a client system, the 
HTTP request including an abstract resource address, 
resolving the abstract resource address to a resolved 
resource address, and sending an HTTP redirection 
response including the resolved resource address to 
the client system. 

In further accordance with the purpose of the inven- 
tion, as embodied and broadly described herein, an 
embodiment of the present invention includes An appa- 
ratus for resolving an abstract resource address com- 
prising: a first portion configured to receive an HTTP 
request from a client system, the HTTP request includ- 
ing an abstract resource address, a second portion con- 
figured to resolve the abstract resource address to a 
resolved resource address, and a third portion config- 
ured to send an HTTP redirection response including 
the resolved resource address to the client system. 

Advantages of the invention will be set forth, in part, 
in the description that follows and, in part, will be under- 
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stood by those skilled in the art from the description or 
may be learned by practice of the invention. The advan- 
tages of the invention will be realized and attained by 
using the elements and combinations particularly 
pointed out in the appended claims and equivalents. 5 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, that are incorporated 
in and constitute a part of this specification, illustrate 10 
several embodiments of the invention and, together with 
the description, serve to explain the principles of the 
invention. 

Figure 1 is a block diagram of a host computer sys- is 
tern in accordance with an embodiment of the 
present invention. 

Figure 2 is a block diagram showing an embodi- 
ment of the web page server of the present inven- 20 
tion in combination with other web page servers 
and a representative client process. 

Figure 3 is a flowchart showing the steps performed 
during processing of an HTTP request by an 25 
embodiment of the web page server of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 30 

Reference will now be made in detail to preferred 
embodiments of the invention, examples of which are 
illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers will be used 35 
throughout the drawings to refer to the same or like 
parts. 

1. ENVIRONMENT. 

40 

In Figure 1, a host computer system 100 is shown 
as a representative environment for an embodiment of 
the present invention. Structurally, host computer sys- 
tem 100 includes a bus 102 connecting a processor, or 
processors 104, and a memory 106. An input/output 45 
device 108 is also connected to bus 102. Input/output 
device 108 represents a wide range of varying I/O 
devices such as disk drives, keyboards, modems, net- 
work adapters, printers and displays. Host computer 
system 100 also includes a disk drive 1 10 of any suita- so 
ble disk drive type (equivalent! y, disk drive 110 may be 
any non-volatile storage system such as "flash" mem- 
ory). In general, it may be appreciated that host compu- 
ter system 100 is intended to be representative of 
general purpose computers. As a general purpose com- 55 
puter, host computer system 100 is useable alone or in 
combination with other computer systems within com- 
puter networks. 
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2. WEB PAGE SERVER 

As shown in Figure 2, an embodiment of the 
present invention includes a web page server 200. Web 
page server 200 is a computer process that is shown to 
be resident within a host computer system 100. Web 
page server 200 provides access to a number of web 
pages, of which web page 202a through 202c are repre- 
sentative. 

As may be appreciated, web page servers, includ- 
ing web page server 200, are typically deployed in envi- 
ronments that include a number of other web page 
servers. For generality, Figure 2 includes a second web 
page server 200' and a third web page server 200". 
Web page servers 200* and 200" are computer proc- 
esses that are shown to be resident within host compu- 
ter systems 1 00' and 1 00", respectively. 

Client process 204 interacts with web page servers 
200 to access web pages 202. Client process 204 is 
typically an Internet browser, such as Netscape Naviga- 
tor, or Microsoft Explorer. Netscape Navigator is a reg- 
istered trademark of Netscape Communications 
Systems, Inc. Client process 204 may also be a wide 
range of other processes, such as web searching 
engines. Client process 204 is shown to be resident 
within a host computer system 100'". In Figure 2, client 
process 204 and web page servers 200 are shown to be 
resident within individual host computer systems 100. It 
may be appreciated, however, that these processes 
may co-reside on a smaller number of host computer 
systems 100. In fact, client process 204 and web page 
servers 200 may co-reside on a single host computer 
system 100. 

Each web page 202 included in web page server 
200 has an associated URL. The URL associated with a 
web page 202 is an address or handle that may be used 
to access a web page 202. For the purposes of illustra- 
tion, the following table lists the URL associated with 
each web page 202 of Figure 2. 



Web page 


URL 


202a 


http://Sun.com/products. html 


202b 


httpY/Sun.com/support.html 


202c 


http 7/Sun. com/employment, html 


202a' 


http://CorpWeb1 .eng/travel.html 


202b' 


httpy/CorpWebl .eng/news.html 


202a" 


http://CorpWeb2.adm/travel.html 


202b" 


http://CorpWeb2.adm/ news.html 



In Figure 3, a method for providing access to web 
pages 202 is shown and generally designated 300. 
Method 300 begins with step 302 where web page 
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server 200 receives an HTTP ("Hypertext Transfer Pro- 
tocol") request message from client process 204. The 
received HTTP request message includes the URL that 
is associated with a web page 202 that client process 
204 desires to access. 5 

In step 304, web page server 200 extracts the URL 
included in the received message. This URL is conven- 
iently referred to as the received URL The received 
URL may be either abstract or absolute. If the received 
URL is abstract, it is not directly associated with a web io 
page 202. Instead, the received URL is associated with 
another URL, conveniently referred to as a resolved 
URL. In step 306, web page server 200 tests the 
received URL to determine if it is abstract or absolute. 

In general, a number of mechanisms may be used is 
to distinguish between abstract and absolute URLs. 
One method is to require that abstract URLs include a 
special prefix. This prefix may be included within the 
protocol field included within abstract URLs. For exam- 
ple, abstract URLs may be required to begin with the 20 
protocol "httpabs" (in place of the generally used 
"http:"). The prefix would then inform web page server 
200 that an abstract URL had been received. 

Another method is to require that abstract URLs 
include a special suffix. This suffix may be included in 25 
the query string of abstract URLs (the query string is the 
part of a URL that follows the question mark). The suffix 
may also be included as part of the URL path of abstract 
URLs. The suffix would then inform web page server 
200 that an abstract URL had been received. 30 

A third method is to bind abstract URLs to an HTML 
page that includes an HTML meta-tag. The meta-tag 
would be of the form: < META HTTP-EQUIV^Location" 
CONTENT="XXX"> The meta-tag would then inform 
web page server 200 that an abstract URL had been 35 
received. 

A fourth method is to have web page server 200 
corrpare the received URL with a list of abstract URLs 
available within web page server 200. If the received 
URL is included in the list of abstract URLs, web page 40 
server 200 determines that the received URL is abstract 
and not absolute. It should be noted that the list of 
abstract URLs need not be stored within web page 
server 200. Instead, this list may be included in a net- 
worked database. Alternately, a resolver process may 45 
exist within host computer system 100 or a network 
including host computer system 100 to determine if 
URLs are abstract or absolute. 

In the case that the received URL is absolute, exe- 
cution of method 300 continues at step 308. In step 308, so 
web page server 200 constructs an HTTP response 
message that corresponds to the HTTP request mes- 
sage received from client process 204 in step 302. rf 
web page server 200 encounters no errors during the 
processing of the received HTTP request, the response 55 
message will provide access to the web page 202 
requested by client process 204. Alternatively, if errors 
are encountered, a HTTP error response is generated. 



The latter case occurs, for example, when the received 
URL corresponds to a non-existent web page 202. In 
step 310, web page server 200 sends the response 
message formulated in step 308 to client process 204. 

If web page server 200 determines, in step 306, 
that the received URL is abstract, execution of method 
300 continues at step 312. In step 312. web page server 
200 extracts client-specific information from the HTTP 
request message received in step 302. The type of cli- 
ent-specific information extracted in step 312 is imple- 
mentation dependent. Examples include the IP address 
of host computer system 100'", the subnet address of 
host computer system 1 00"' or the IP address of a cach- 
ing server that exists between client process 204 and 
web page server 200 (caching server not shown). It 
should be noted that the various types of information 
that are extracted in step 312 may be more, or less, spe- 
cific to client process 204. Thus, the IP address of host 
computer system 100"' is highly specific while the sub- 
net address of host computer system 100 m is less spe- 
cific. 

In step 314, web page server 200 translates the 
received URL to a resolved URL. More specifically, 
abstract URLs are associated with resolved URLs. This 
correspondence is typically not one-to-one. Thus, a par- 
ticular abstract URL is associated with a group of 
resolved URLs. To resolve a particular abstract URL, a 
resolved URL must be selected from this group of 
resolved URL. This selection is based on the client-spe- 
cific information extracted in step 312. As an example, it 
may be assumed that the abstract URL 
http://Sun.<x)m/travel.htmJ is associated with the 
resolved URL http7/CorpWeb1.eng/travel.html and the 
resolved URL http^/CorpWeb2.adm/travel.html. When 
web page server 200 receives the abstract URL 
http://Sun.com/travel.html, web page server 200 must 
select between the two associated resolved URLs. As 
discussed, this selection is performed using the client- 
specific information extracted in step 312. For example, 
a large corporation may maintain an engineering net- 
work and an administration network. Host computer 
systems 100 included in these networks may be classi- 
fied as engineering systems or administration systems. 
In step 314, the web page server 200 may use this dis- 
tinction to select httpy/CorpWebl.eng/travel.html (pre- 
sumably, a web page designed to suit the engineering 
portion of the company) for host computer systems 100 
included in the engineering network. Similarly, web 
page server 200 may select http://CorpWeb2.adm/- 
travel.html (presumably, a web page designed to suit 
the administration portion of the company) for host com- 
puter systems 100 included in the administration net- 
work. Step 312 determines whether the client process 
204 is in the engineering network or administrative net- 
work by examining the IP address or subnet address of 
the host computer system 100". 

Method 300 is presented as a generalized method 
for the resolution of abstract URLs to resolved URLs. In 
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some environments, It is possible to configure web page 
server 200 to automatically invoke an internal proce- 
dure or program when an abstract URL is received. This 
procedure or program is bound to the abstract URL For 
example, in some environments, it is possible to cortfig- 5 
ure web page server 200 to invoke a servlet when an 
abstract URL is received. Automatic invocation of the 
servlet avoids steps 306, 308 and 310 of method 300. 
Instead, web page server 200 proceeds directly from 
receiving the request and extracting the received URL 10 
(steps 302 and 304) to resolving the received URL and 
sending the response (steps 312 through 318). 

The preceding paragraphs have described the res- 
olution of abstract URLs to resolved URLs. It should be 
noted, however, that a resolved URL may be absolute or 15 
abstract. Thus, an embodiment of the present invention 
may be used to provide an arbitrary degree of abstrac- 
tion between abstract URLs and absolute URLs. 

Within web page server 200, resolution of abstract 
URLs to resolved URLs may be performed by a wide 20 
range of differing techniques. For example, this resolu- 
tion may be accomplished by a series of conditional 
statements that map abstract URLs to resolved URLs. 
Alternatively, a web page server 200 may include a 
matrix that maps abstract URLs to resolved URLs. Web 25 
server page server 200 may also include a series of 
tables, one for each abstract URL The table corre- 
sponding to an abstract URL may then be searched to 
locate an entry that corresponds to the client-specific 
information obtained in step 312. Finally, it may be pref- 30 
erable to include URL resolution as a network resolver 
process that is accessed by web page server 200. 

In step 316, web page server 200 constructs an 
HTTP redirection message that includes the resolved 
URL formulated in step 314. More specifically, if the 35 
abstract URL httpy/Sun.conVtravel.html has been 
resolved to the resolved URL http7/CorpWeb1.eng/tra- 
vel.html, web page server 200 constructs a response of 
the form: ... 

40 

HTTP/1.0 302 Redirect ".. 

Location: http://CorpWeb1.eng/travel.html 

This type of HTTP response is known as a type 302 
redirection response. This response informs client proc- 45 
ess 204 to resend the request received in step 302 
using the resolved URL http7/CorpWeb1.eng/tra- 
vel.html. Typically, client process 204 will perform the 
resend automatically, without user intervention. In other 
cases, the type 302 redirection response can be modi- so 
fied to include HTML code that causes client process 
204 to display a button or other icon. When pressed by 
the user, the button causes the application process to 
resend. the request received in step 302 using the 
resolved URL http^/CorpWebl .eng/travel.html. In step 55 
318, web page server 200 sends the response mes- 
sage formulated in step 316 to client process 204. 
In general, it should be appreciated that the steps of 



method 300 may be performed by a specialized web 
page server, such as web page server 200. It is also 
possible, through the creation of appropriate add-in 
modules, to reconfigure existing web page servers to 
perform these same steps. In this way. method 300 has 
wide applicability to a large number of different systems 
and environments. It should also be noted that the steps 
of method 300 may be used in combination with other 
resource addressing schemes and is not limited to the 
use of URLs. 

Other embodiments will be apparent to those 
skilled in the art from consideration of the specification 
and practice of the invention disclosed herein. It is 
intended that the specification and examples be consid- 
ered as exemplary only, with a true scope of the inven- 
tion being indicated by the following claims and 
equivalents. 

Claims 

1. A method for resolving an abstract resource 
address, the method comprising the steps, per- 
formed by a computer system, of: 

receiving an HTTP request from a client sys- 
tem, the HTTP request including an abstract 
resource address: 

resolving the abstract resource address to a 
resolved resource address: and 
sending an HTTP redirection response includ- 
ing the resolved resource address to the client 
„ system. 

2. A method as recited in claim 1 , wherein the abstract 
resource address and resolved resource address 
are URLs. 

3. A method as recited in claim 1 further comprising 
the step of adding HTML code to the redirection 
response, the HTML code executable by the client 
system to present a user with the option to selec- 
tively perform the HTTP request using the resolved 
resource address. 

4. A method as recited in claim 1, further comprising 
the step, performed by the computer system, of 
extracting information identifying the client system 
from the HTTP request. 

5. A method as recited in claim 1 , wherein the step of 
resolving the abstract resource address further 
comprises the step of selecting the resolved 
resource address from a resolved resource 
address table. 

5. A method as recited in claim 3, wherein the step of 
selecting the resolved resource address from the 
resolved resource address table is performed using 
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information identifying the client system. 

7. A method as recited in claim 6. wherein the infor- 
mation identifying the client system is the IP 
address of the client system. 

8. A method as recited in claim 6. wherein the infor- 
mation identifying the client system is the subnet 
address of the client system. 

9- An apparatus for resolving an abstract resource 
address comprising: 

a first portion configured to receive an HTTP 
request from a client system, the HTTP request 
including an abstract resource address; 

a second portion configured to resolve the 
abstract resource address to a resolved 
resource address; and 

a third portion configured to send an HTTP 
redirection response including the resolved 
resource address to the client system. 

10. An apparatus as recited in claim 9. wherein the 
abstract resource address and resolved resource 
address are URLs. 

1 1 • An apparatus as recited in claim 9, wherein the third 
portion is configured to add HTML code to the redi- 
rection response, the HTML code executable by the 
client system to present a user with the option to 
selectively perform the HTTP request using the 
resolved resource address. 

12. An apparatus as recited in claim 9, wherein the sec- 
ond portion is configured to extract information 
identifying the client system from the HTTP 
request 

13. An apparatus as recited in claim 9, wherein the sec- 
ond portion is configured to select the resolved 
resource address from a resolved resource 
address table. 

14. An apparatus as recited in claim 9, wherein the sec- 
ond portion is configured to select the resolved 
resource address from the resolved resource 
address table using information identifying the cli- 
ent system. 

15. An apparatus as recited in claim 14, wherein the 
information identifying the client system is the IP 
address of the client system. 

16. An apparatus as recited in claim 14, wherein the 
information identifying the client system is the sub- 
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17. A computer program product including: 

5 a computer usable medium having computer 

readable code embodied therein for resolving 
an abstract resource address for use in a com- 
puter system, the computer program product 
comprising: 

10 

a first portion including computer readable 
program code devices configured to cause 
a computer to receive an HTTP request 
from a client system, the HTTP request 
15 including an abstract resource address; 

a second portion including computer read- 
able program code devices configured to 
cause a computer to resolve the abstract 
20 resource address to a resolved resource 

address; and 

a third portion including computer readable 
program code devices configured to cause 
25 a computer to send an HTTP redirection 

response including the resolved resource 
address to the client system. 

18. computer program product as recited in claim 17, 
30 wherein the abstract resource address and 

resolved resource address are URLs. 

1 9. A computer program product as recited in claim 1 7, 
wherein the second portion includes computer 

35 readable program code devices configured to 
cause a computer to select the resolved resource 
address from a resolved resource address table. 

20. A computer program product as recited in claim 1 7. 
40 wherein the third portion includes computer reada- 
ble program code devices configured to cause a 
computer to add HTML code to the redirection 
response, the HTML code executable by the client 
system to present a user with the option to selec- 
ts tively perform the HTTP request using the resolved 

resource address. 

21 . A computer program product as recited in daim 1 7, 
wherein the second portion includes computer 

so readable program code devices configured to 
cause a computer to extract information identifying 
the client system from the HTTP request. 

22. A computer program product as recited in claim 1 7, 
55 wherein the second portion includes computer 

readable program code devices configured to 
cause a computer to select the resolved resource 
address from the resolved resource address table 
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using information identifying the client system. 

23. A computer program product as recited in claim 22, 
wherein the information identifying the client sys- 
tem is the IP address of the client system. 

24. A computer program product as recited in claim 22, 
wherein the information identifying the client sys- 
tem is the subnet address of the client system. 

25. A computer data signal embodied in a carrier wave 
and representing sequences of instructions which, 
when executed by a computer, cause the computer 
to resolve an abstract resource address by perform- 
ing the steps of: 

executing a first portion configured to receive 
an HTTP request from a client system, the 
HTTP request including an abstract resource 
address; 

executing a second portion configured to 
resolve the abstract resource address to a 
resolved resource address; and 
executing a third portion configured to send an 
HTTP redirection response including the 
resolved resource address to the client system. 



32. A computer data signal as recited in claim 30, 
wherein the information identifying the client sys- 
tem is the subnet address of the client system. 
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20 



25 



26. A computer data signal as recited in claim 25. 
wherein the abstract resource address and 
resolved resource address are URLs. 30 

27. A computer data signal as recited in claim 25, 
wherein the third portion is configured to add HTML 
code to the redirection response, the HTML code 
executable by the client system to present a user 35 
with the option to selectively perform the HTTP 
request using the resolved resource address. 

28. A computer data signal as recited in claim 25, 
wherein the second portion is configured to extract 40 
information identifying the client system from the 
HTTP request. 

29. A computer data signal as recited in claim 25, 
wherein the second portion is configured to select 45 
the resolved resource address from a resolved 
resource address table. 

30. A computer data signal as recited in daim 25, 
wherein the second portion is configured to select so 
the resolved resource address from the resolved 
resource address table using information identify- 
ing the client system. 

31. A computer data signal as recited in claim 30, 55 
wherein the information identifying the client sys- 
tem is the IP address of the client system. 
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(54) Abstract URL resolution via relocation service 

(57) A web page server that provides URL abstrac- 
tion and dynamic URL resolution. The web page server 
receives HTTP requests from client systems. For 
requests that include abstract URLs, the web page 
server resolves the abstract URL to a resolved URL. 
This resolution of abstract URLs to resolved URLs is 
based on the identity of the client system sending the 
HTTP request. After resolving an abstract URL to a 
resolved URL, the web page server sends an HTTP 
redirection response to the requesting client system. 
The redirection response causes the requesting system 
to repeat the HTTP request using the resolved URL in 
place of the abstract URL In this way, abstract URLs 
can be resolved to resolved URLs based on the identity 
of requesting client systems. 
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